Determination of heavy metal content on livestock that grazing in landfill area is important to determine the potential effects of pollutants and for the quantification of residues that would be consumed by humans. Four sheep (n = 4) aged 6-12 months with weight ±25 kg are selected to be used as a sample. The selected sheep are known grazing in an area of landfill area from birth. As control was used one sheep that grazing normally. The first two sheep were slaughtered and some organs were taken (meat, blood, feces, skin, kidneys, liver, feathers, intestines, and fat). Those organs were tested for the presence of residues of heavy metals using Atomic Absorption Spectrophotometer (AAS). Two last sheep taken from the landfill area were grazed in regular grassland. After three months, the second group of sheep were slaughtered and treated similar to the first group of sheep and tested against heavy metal residues using AAS. Residue level of four heavy metals (Cd, Pb, Hg, As) from the sample of the first group of sheep was determined and the results were compared with the level of heavy metal residues from the sample of second group of sheep. The results show a significant difference (P<0.05) of the heavy metals residue content of Cd, Pb, Hg and As in the sample before and after elimination process. Efforts of elimination of pollutant residues by moving the livestock from grazing in landfill area to regular grazing could be one of the methods to reduce the levels of heavy metal residues in livestock.
INTRODUCTION
Meat and meat products are important for human diet because they provide a great part of nutrients, including the necessary trace elements. Heavy metals from human activities pollution sources are continuously released into aquatic and terrestrial ecosystems and therefore, the concern about the effect of anthropogenic pollution on the ecosystems is growing. Heavy metals contamination is a serious threat because of their toxicity, bioaccumulation and biomagnifications in the food chain (Demirezen & Uruc 2006) .
Food is one of the three basic needs of human life in addition to clothing and shelter. Food consumed by people must be certainly good and healthy for the human body. According to (Fardiaz 1992) , there are four major problems related to food safety in Indonesia, found many on food products that do not meet the health requirements; still many cases of disease and poisoning through food that most have not been reported and on identified the cause; many production and distribution facilities of food that do not meet the requirements, particularly small industries and home industries, and street food sellers, as well as lack of consumers' knowledge and concerns about food safety.
Lamb is one source of animal protein for human nutrition and preferred by consumers (Sudarmono & Sugeng 2003) . Although number of consumers who prefer lamb was not as many as in the beef and chicken, but it remains a serious consideration to food safety. Especially if people knew high protein content in lamb, their enthusiasm will increase. Therefore, it should be noted the maintenance of these sheep as an initial step to maintain food security through animal health.
Lambs were type of grass-eating animals belonging to small ruminants. Sheep breeding in Indonesia is largely grounded and some are reared in pasturelands. In some locations, not a few farmers who let the sheep grazed in the vicinity of landfills. This is likely due to the more expensive feed and farmers who are reluctant to seek grass, so the animals are left scavenging in the landfill.
Along with the current development, the level of pollution is a global problem and cause significant contamination levels of either to the soil, animals, and plants (Nwude et al. 2010) , it also caused the presence of residues in contaminated animal or plant products. Food safety, particularly food from animal currently is also getting serious attention. In some areas, especially in Java, due to the limited grazed land, a number of livestock farmers raise cattle in landfill area. Due to the increasing industrial activities waste produced dumped into landfill areas, it increases the presence of heavy metals and due to metal properties which are accumulated, it cause the livestock scavanging in the landfill areas will be exposed to heavy metals in high quantities. Studies on the effect of heavy metal residues in livestock are mostly emphasized on livestock that have a history of exposure to high levels of the heavy metal residues, as in livestock grazing in an industrial environment and livestock scavanging in landfill area as well (Ogabiella et al. 2010) .
The risk associated with the exposure to heavy metals present in food product had aroused concern widespread in human health. Improvements in the food production and processing technology increased the chances of contamination of food with various environmental pollutants, especially heavy metals. Ingestion of these contaminants by animals causes deposition of residues in meat. Due to the grazing of cattle on contaminated soil, higher levels of metals recorded the levels of toxic metals (lead and cadmium) in meat product exceeding recommended limits (Akan et al. 2010) . Arifin et al. 2003 reported that livestock products derived from cattle slaughter grazed in landfill areas were detected containing residues of heavy metals, especially Pb, Hg and Cd in an amount above the allowable Maximum Residue Limit (MRL).
The aim of this study was to assess heavy metal residues on some organs taken from sheep scavenge from the landfill area and the elimination efforts to reduce heavy metal residues from cattle that grazing around landfill area.
MATERIAL AND METHODS

Variables
The variables measured were: (1) The presence of heavy metal residues on some organs are taken (meat, blood, feces, skin, kidneys, liver, feathers, intestines and fat) from sheep originating from the landfill; (2) The presence of metal residues on some organs are taken (meat, blood, feces, skin, kidneys, liver, feathers, intestines and fat) of lamb removed from landfill location and fed with elephant grass and commercial concentrate and was slaughtered after three months.
Matherials
The study was carried out between the periods of March 2015 to July 2015. Samples were collected from landfill area, Purwakarta District, West Java, Indonesia. Four sheep aged 6-12 months with average weight ±25 were used as samples. Selected lambs were known grazing in the landfill area from birth. As control was used one sheep that grazing normally. The first two sheep and control sheep were slaughtered and some organs were taken (meat, blood, feces, skin, kidneys, liver, feathers, intestines, and fat). Those organs were analysed for the presence of residues of heavy metals using Atomic Absorption Spectrophotometer (AAS). Last two sheep were removed from the landfill area and placed in grassland and grazed as usual. The sheeps were fed of elephant grass and commercial concentrate. After three months the second group of sheeps were slaughtered and some organs which were similar to the first group of sheep were taken and analysed for the heavy metal residues using AAS. As control (n=1) was used one sheep that grazing normally. Residue levels of four heavy metals (Cd, Pb, Hg, As) from the sample of first group of sheep are determined and the results are compared with the level of heavy metal residues from the sample of second group of sheep.
Equipment
The equipments used were Atomic Absorption Spectrophotometer (AAS) Varian Type AA240FS incorporating cathode lamps with specifications of heavy metal, Microwave Acid Digestion Apparatus, tube vessel, the balance sheet, volumetric flask of 50 mL, parafilm, funnel glass, and a mechanical pipette respectively.
Sample analysis
Destruction carried out was wet destruction using a solvent in the form of concentrated nitric acid (HNO3 65%), a solution of hydrogen peroxide (H2O2 30%), a solution nitric acid (HNO3 0.1 N), deionized water, standard solution of Cd, Pb , Hg and As.
Tubes vessel was placed on the balance sheet, then each sample of 0.3 grams. Put in a solution of nitric acid (HNO3) 65% as much as 8 mL and hydrogen peroxide (H2O2) 30% as much as 2 mL. The tube vessels are put into the Microwave Acid Digestion Apparatus to carry out wet destruction process. Sample preparation solution that has been destructed was transferred to volumetric flask 50 mL with the aid of a glass funnel. Thereafter, deionized water is added to the limit tera.
Measurement of standard series and sample of test
Measurement of the standard series and sample of test were carried out using AAS and optimized by adjusting the lights and signals. Once optimized, one by one standard solution of Cd, Pb, Hg and As were aspirated into AAS. After standard solution, the sample solution was aspirated into the AAS and measured three times as replications so that the readings can be known for accuracy.
Data analysis
Data on the amount of heavy metal content were statistical analysis using the student t test (at P<0.05).
RESULTS AND DISCUSSION
The concentrations of heavy metals residues on some organs are taken (meat, blood, feces, skin, kidneys, liver, feathers, intestines and fat, respectively) from sheep originating from the landfill before and after elimination process are presented in Table 1 . After elimination process concentration of heavy metals residue were reduse significantly. The concentration of heavy metal residues on some organ from control sheep are presented in Table 2 including the comparison of heavy metal residues on sheep that grazing in landfill area with control sheep that grazing normally. From the Table 1 above, can be seen that the samples of sheep before the elimination process of heavy metal residue levels of Cd, Pb, Hg and As were above the maximum contaminant according to the requirement of Indonesian Standar for Heavy Metal Residues (SNI 7387: 2009) . Whereas in the group of sheep that undergone elimination process, heavy metal residues in some organs decreased although not all of them were under the requisite maximum contaminant standard. Analysis of variance shows that a significant difference between the groups of sheep before and after a process of elimination (P<0.05). From these data, indicates that the process of elimination residues in livestock by removing from landfill areas and grazing normally was able to reduce the level of heavy metal residues although it was not able to eliminate the existence of heavy metal residues totally.
Landfill area utilized in this experiment is also used by some farmers in similar condition some other cities, but the livestock grazing in the environment of landfill area can also give adverse impacts. According to Arifin et al. (2003) livestock grazing in landfill area produces food products that are not safe. It is because the waste contains toxic materials that get into the food chain through livestock consumed.
According to Wardhayani et al. (2006) , landfill area is often used by the community as the location of livestock grazing, because the waste can be used as feed for livestock. The people's tought raise cattle in a landfill area with consideration that the organic waste dumped still has quite high nutritional value so that it can be used as animal feed. The livestock grazed in the landfill area usually ruminant such as sheep, goats, and cattle. Livestock consuming waste from the landfill area have a high risk of exposure to toxic materials.
Heavy metals enter through feed material, ultimately passage into the tissue (Baykov et al. 1996) . Lead, cadmium, mercury and arsenic are among the main toxic metals which accumulate in food chains and have a cumulative effect (Cunningham & Saigo 1997) . Heavy metals often have direct physiologically toxic effects and are stored or incorporated in living tissues (Baykov et al. 1996) .
A study carried out by John & Jeanne (1994) showed that levels of arsenic, cadmium, mercury and lead were detected in several tissues of goats; the results showed that the levels of the above metals were found to be very high and generally above the permissible level. Similarly, the distribution of some heavy metals in the tissues of some organs were detected, the most affected organs, which showed higher level s of trace metals, were livers, kidneys and small intestines (Horky et al. 1998) .
Heavy metals are dangerous components because the heavy metals can accumulate in the body tissues of animals and humans. Heavy metals such as lead (Pb) and cadmium (Cd) are sourced from the polluted environment. Heavy metals Pb and Cd are a category of toxic and hazardous wastes, so that when the dose exceeds normal then it can lead to poisoning. Heavy metals do not give direct effect in the short term to human health but health problems will occur in the long term due to the accumulation of heavy metal in body tissues. Some of the health problems in humans as a result of the heavy metals lead (Pb) and cadmium (Cd) are anemia, a disorder in various organs, as well as decreased intelligence, and the children are the main groups that are vulnerable to heavy metal poisoning in food. The cause of the increase Cd pollution occured is similar to the increase of Pb, smoke from vehicle. In addition, (Sudarmaji et al. 2006) said that most of the contaminants from the metal Cd derive from cigarette. According to Iwegbue et al (2008) , the content of Cd in ash and smoke is 0.833 and 0.40 ppm respectively. Similarly Pb, Cd metals are most absorbed through breathing, that is about 10-40% depending on the region condition. In addition, heavy metal Cd pollution may occur in livestock through the air, contaminating feed containing high mineral phosphate, through grains or through water and soil. In the maintenance system which tends to be released, and cause the accumulation of heavy metals Cd in livestock (Harlia et al. 2006) .
Pb contaminants can be naturally found in the soil in the form of Pb arsenate (Fardiaz 1992) . Liquid waste as a pigment or dye in the cosmetics industry, solid waste such as batteries and plastic waste are also a source of Pb contamination. Besides that, Pb can also be produced from gas waste through incomplete combustion of large vehicles transporting garbage to the landfill area. These incomplete combustion will produce PbBrCl, PbBrCl.2PbO, tetraethyl Pb that would eventually become the largest source of Pb contaminants through the air (Gusnita 2011) .
According Wardhayani et al. (2006) , lead (Pb) is a heavy metal mineral and potential to become toxic if it accumulates in the body, so it could potentially be toxic in organisms. The entry of lead (Pb) into the animal's body can be through the digestive tract (gastrointestinal), respiratory tract (inhalation), and penetration through the skin (topical). Cattles grazed in the landfill area would be very dangerous if then used as a human food because Pb will accumulate in human body, which can cause health problems.
Hg the first ranks in terms of its toxic properties compared to other heavy metals, it followed by Cd, Ag, Ni, Pb, As, Cr, Sn, Zn (Fardiaz 1992) . Most of toxicity caused by several types of heavy metals such as Pb, Cd, and Hg is due to its ability to close the active site of the enzyme in the cell. The toxicity of Hg in this case is divided into two parts, namely the toxicity of organic and inorganic. In the form of inorganic, Hg is bound to one or more carbon atoms, whereas in organic form, with short alkyl chains. The toxicity of inorganic Hg usually causes the patients to experience tremors. If it continues, it may cause a reduction in hearing, vision, or memory.
Arsenic compounds are very difficult to be detected because they do not have a distinctive taste or characteristics of another prominent exposure. Symptom of arsenic poisoning compounds is primarily a pain in the throat, difficulty swallowing, after stomach pain and vomiting. The impact of arsenic exposure on humans is cancer, particularly lung and liver cancers. Exposure to arsenic in the air can also cause the formation of skin cancer (Palar 2004) The process of elimination is an action or effort aimed to reduce the content of certain substances from the object. Efforts to eliminate the heavy metal contamination in livestock grazed in the landfill area can be done by quarantining or moving the livestock to grazing area before slaughter (Darmono 1995) . At the time of the elimination process, the livestock should be given conventional feed in the form of forage grass and also a commercial concentrate feed. This elimination effort could not be said eliminating the heavy metal residues perfectly, but the results can be said as the elimination which would reduce the levels of heavy metal residues.
CONCLUSION
The presence of heavy metal content in the samples of sheep grazing in the landfill area that exceed the threshold is an alert to the need to improve public awareness of food safety from livestock sources. Heavy metal residues presented in all meat and body parts of other sheep can pose a health hazard to humans. The effort of elimination by moving the livestock from grazing in landfill area to regular grazing was proven process to be one of effective ways to reduce the residue levels in livestock. It needs a regulation that regulates prohibition of livestock grazing in landfill area.
